In this paper, we study the initial boundary value problem of a coupled Euler-Bernoulli plate system with spatially varying coefficients of viscosity, damping and source term in a bounded domain. We prove that under some conditions on the initial value, the growth orders of the damping terms and the source terms the solution to the problem exists globally. MSC: 35L70; 35L75; 93D20
Introduction
The purpose of this paper is to present the global existence result of the solution to a coupled Euler-Bernoulli plate system with variable coefficients.
Let be a bounded domain in R n with smooth boundary and = ∂ . We shall consider the following initial-boundary value problem for a coupled Euler-Bernoulli plate system with variable coefficients:
in which the constants γ ≥ , p ≥ , q ≥ , and
where
λ is a positive constant.
is the so-called co-normal derivative and ν = (ν  , ν  , . . . , ν n ) is the unit normal of pointing towards the exterior of . In physical terms the entries a ij (x) are related to the coefficients of elasticity.
We suppose that ρ i ∈ C  ( ) (i = , ) is the density (the mass per unit length) of the plates respectively, and it satisfies the following hypothesis:
where ρ  is a constant. We also assume that there exists a function F(ξ , η) such that
and suppose that F(ξ , η) satisfies They showed the stabilization without a geometrical hypothesis on the domain. This is an original work that used the multiplicative technique in the study of asymptotic behavior of a dissipative system in PDE using the energy method.
Our purpose in this paper is to give the global existence of the solution to the initial boundary value problem for a coupled Euler-Bernoulli plate system with variable coefficients.
The present work is organized as follows. In Section , we give the local existence result of problem (.). Section  is devoted to the global existence of the solution. http://www.boundaryvalueproblems.com/content/2014/1/169
We shall write · denoting the usual
Let B >  be the best constant of the embedding inequality such that
Local existence result
In order to state our main results, we introduce the definition of weak solution for system (.).
Definition By a weak solution (u, v) of system (.) on [, T], we mean functions
for all text functions ϕ, ψ ∈ W and almost all t ∈ [, T].
Theorem . (Local weak solution) Suppose the validity of assumptions (.)-(.). Then there exists a unique local weak solution
We define the energy of system (.) by
Lemma . Suppose the validity of assumptions (.)-(.). Then the energy function of system (.) satisfies the energy identity,
Proof Multiplying the first equation of (.) by u t and the second equation of (.) by v t , integrating over × [, t] and summing them, by a straightforward calculation we obtain (.). http://www.boundaryvalueproblems.com/content/2014/1/169
Global existence result
In this section, we give the global existence of system (.).
Define
Theorem . Suppose that (u, v) is the unique weak solution of system (.), the initial data
Then the solution (u, v) is global.
Proof From the continuity of E(t) and F(u, v), we have the continuity of J(t) on [, T].
Denote
From the assumption J() > , it is not difficult to see that  < t  ≤ T. Next we show that t  = T and T >  is arbitrary. From the definition of E(t) and J(t), we can rewrite E(t) for t ∈ [, t  ) as
Thus from the nonincreasing property of E(t) (.), it follows that for t ∈ [, t  ), 
